Abstract Nasal obstruction is the most common complaint among patients presenting to otolaryngologists which disturbs the quality of life of the patient. The anterior end of inferior turbinate is in the narrowest part of nasal airway, enlargement of which causes significant nasal obstruction. In our, prospective and interventional, study a comparison was made between the results of bipolar radiofrequency assisted turbinoplasty and microdebrider assisted turbinoplasty in patients with chronic nasal obstruction due to inferior turbinate hypertrophy, not responding to medical treatments. The cases were randomly divided into radiofrequency (RF) and microdebrider (MD) groups, each consisting of 30 cases. Nasal obstruction, sneezing, itching in nose, rhinorrhea, intra operative bleeding, duration of surgery, post operative bleeding, post operative pain and crusting were the parameters recorded preoperative, intra operative and post operatively at 1 week, 1, 3 and 6 months. For bleeding and crusting standard 4-point scale was used. Rest of the symptoms were assessed subjectively on standard visual analogue scale (0-10). The statistical analysis was done by student's t test. Postoperatively, all the preoperative symptoms were significantly improved up to 6 months in group RF as well as group MD, but there were three cases of recurrence at 6th months of postoperative period in group RF. However, we recommend MD assisted inferior turbinoplasty under local anaesthesia in view of long term symptom relief and lesser recurrence.
Introduction
Nasal obstruction is the most common complaint among patients presenting to otolaryngologists. Although nasal obstruction is not life threatening condition but disturbs the quality of life of the patient. The anterior end of inferior turbinate is the narrowest part of nasal airway, enlargement of which causes significant nasal obstruction. This is the commonest site of enlargement in various condition like reactivity to allergens, temperature, humidity and increase in air flow pressure [1] . First line treatment for inferior turbinate hypertrophy is almost always conservative [2] . The conservative measures like antihistamines, topical decongestants or topical steroids are frequently effective to restore comfortable nasal breathing.
Surgery for inferior turbinate hypertrophy is indicated only when medical treatments fail to relieve nasal obstruction. Various surgical options include laser argon plasma laser [3] , CO 2 laser [4] , cryocoagulation [5] , radiofrequency (RF) [6, 7] , injection of sclerosing agents with corticosteroids [8] , turbinectomy [9] , and submucosal ablation by electrocautery [10] .
In present study patients with chronic nasal obstruction due to inferior turbinate hypertrophy, not responding to medical treatments, were evaluated and treated with surgical intervention i.e. RF and microdebrider (MD). A comparative analysis between two surgical techniques was made.
Materials and Methods
This prospective and interventional study was conducted in the Department of Otorhinolaryngology & Head and Neck Surgery during the period of November, 2009 to April, 2011 in Lady Hardinge Medical College and Associated hospital, New Delhi. A total of 60 cases of inferior turbinate hypertrophy were included in this study. These cases were randomly divided into 2 groups, group RF and group MD consisting of 30 cases in each group.
Patients with chronic nasal obstruction due to inferior turbinate hypertrophy who were not responding to medical treatment like antihistamines, topical steroids and local decongestants were included in the study. Both unilateral and bilateral inferior turbinate hypertrophy were taken for study but in cases where bilateral inferior turbinate hypertrophy was present, each separate hypertrophied inferior turbinate was taken as separate case for study.
Cases having allergic rhinitis, acute rhinosinusitis and/or cases getting relieved with antihistamines/topical steroids/ local decongestants were not included in the study. Patients having symptomatic DNS/sinusitis/concha bullosa/collapse of alar cartilage, nasal polyps or tumors of nose/paranasal sinuses were also excluded from the study. Patients with history of any previous nasal surgery or systemic disease were also not part of the study.
All the cases were examined thoroughly not only to rule out any ENT diseases but also systemic diseases. The findings were recorded regarding the symptoms on visual analogue scale (VAS) to assess the severity of symptoms. Symptoms were scored as 0 (no symptoms) to 10 (most severe symptoms) [11] . Diagnostic nasal endoscopy was done by using 0°4 mm Hopkins rigid endoscope as described by Turgut et al. [12] . Computerised tomography of nose and paranasal sinuses was done in coronal and axial cuts to rule out any other paranasal diseases. Once sinusitis and other causes of obstruction like deviated nasal septum, nasal polyps etc. were ruled out by these methods, then only diagnosis of ITH was made by exclusion.
All cases were operated under local anaesthesia. A cotton pledget with 4 % xylocaine was inserted along the inferior as well as medial side of inferior turbinate along the length of turbinate. After waiting for 5 min 2-3 ml of 2 % xylocaine with adrenaline in the dilution of 1:100,000 was infiltrated at the anterior end of inferior turbinate and surrounding areas under guidance of 0°4 mm nasal endoscope. Further, one ml of this solution was injected posteriorly along the length of inferior turbinate. Group RF patients underwent bipolar RF assisted inferior turbinoplasty and group MD patients underwent MD assisted inferior turbinoplasty.
Group RF All inferior turbinoplasties were performed as described by Mabry [13, 14] . After five minutes of local infiltration, a bayonet RF turbinate volume reduction electrode (16/JXE) at bipolar coagulation i.e. partially rectified mode with 1.7 MHz frequency at 5 W power (Ellman, Surgitron FFPF EMC, Ellman International Inc. N.Y.) was inserted submucosally under the guidance of endoscope. The energy was delivered at each point for 15 s or till we got whitening of submucosal area (Fig. 1) . Great care was taken not to injure the mucosal surface of turbinate. Thereafter patient was kept under watch for 1-2 h for any bleeding. Patients were not admitted except in severe bleeding cases requiring anterior nasal pack. Patients were advised to follow his/her normal routine activities with tab. paracetamol 500 mg sos only for 2 days.
Group MD
Local anaesthesia as well as infiltration was given as described above. With the help of blade no. 15, a mucosal incision was given at inferior end of inferior turbinate under endoscopic guidance and a submucosal tunnel created along the length of turbinate. This tunnel was extended along the length of turbinate with help of septal elevator. Subsequently straight MD blade with 3 or 4 mm diameter (Stryker TPS, Stryker Instruments, Michigan, US) was inserted along the tunnel (Fig. 2) . With speed of 4,000-5,000 cps (circulation per second) submucosal tissue was sucked out with suction irrigation system thus reducing the volume of hypertrophied turbinate. Extra care was taken to keep the mucosa intact. If needed, at middle or posterior end another tunnel was made to remove the hypertrophied tissues. Once haemostasis was achieved with pressure and cautery, nasal cavity was packed lightly with 
Follow Up
The surgical outcome for both procedures were evaluated post operatively after 1 week, 1, 3 and 6 months. During preoperative, intra operative and postoperative following parameters were observed nasal obstruction, sneezing, itching in nose, rhinorrhea, bleeding during surgery, duration of surgery, post operative bleeding, post operative pain, crusting and synechia.
A standard VAS ranging from 0 to 10 was used to assess subjectively the nasal obstruction, sneezing, itching, rhinorrhea and post operative pain in which 0 (no symptom) and 10 (most severe symptom). For bleeding and crusting a standard 4-point scale was used. 0-Absent, 1-mild, 2-moderate, 3-severe bleeding or crusting.
Statistical Analysis
Preoperative as well as post operative data were collected, tabulated and analysed with standard methods. The statistical analysis was done by Student's t test. A p value of \0.05 was considered statistically significant.
Observation and Results
Among the 36 patients, 12 patients had unilateral ITH (Inferior turbinate hypertrophy) and 24 patients had bilateral ITH. In effect 60 turbinoplasties were done. The age varied from 14 to 45 years in both group and the mean age was 27.86 years. The maximum incidence of ITH was seen in age group of 21-30 years (55.6 %).
The bleeding mean score for group RF was 0 and group MD was 1.03 (Table 1) with p value \0.0001 which was calculated by t test and considered to be extremely significant (p \ 0.05 considered to be significant). All the cases in MD group were packed anteriorly after the procedure and these packs were removed after 24 h. There was no significant post-operative bleeding in either group. There was post operative crusting for one week in Group RF and post operative mucosal edema for one week in Group MD. The mean operating time for group RF came out to be 14.7 min and for group MD was 29.3 min (Table 1 ) with p value \0.0001. The statistical evaluation of the difference in the group was done using the t test. There was extremely significant difference in operating time of two groups (p \ 0.05 is considered to be significant).
When we compared the post operative benefit in nasal obstruction between two groups at 1st week, 1st, 3rd and 6th months of post operative periods, the following statistical analysis was made (Table 1) .
There were 3 cases of recurrence in group RF however no recurrence was noted in group MD at 6 months postoperatively. Statistical comparison was made by using t test and considered not quite significant with p value of 0.0831 (p \ 0.05 considered to be significant).
Discussion
Inferior turbinate hypertrophy is a frequent cause of nasal airway obstruction in children and adults [8, [15] [16] [17] . The management of chronic nasal obstruction caused by inferior turbinate hypertrophy is far challenging [16] . Enlarged nasal turbinates can be result of either mucosal or bony hypertrophy, where surgery is usually reserved for bony abnormalities. Numerous medical and surgical treatments are available for approaching turbinate hypertrophy. Surgical treatments vary from non-destructive procedures to complete turbinate excision. Generally, surgery indicated only after failure of medical management to address enlarged inferior turbinates. The multitude of approaches available proves that no 'gold standard' method has been established so far [17] . As inferior turbinate enlargement may be due to either mucosal or osseous hypertrophy, an understanding of which component contributes to turbinate enlargement would assist the surgeon in deciding which surgical technique to utilize [16] .
In our study, submucosal turbinate reduction was done by two techniques, RF and MD, in which erectile tissues were removed while leaving overlying mucosa intact. The advantages of these techniques are minimal crusting at incision site and very low incidence of postoperative bleeding [18] .
The use of a MD for surgical treatment of hypertrophic inferior turbinate was first reported by Davis and Nishioka in 1996 [19, 20] who states that an endoscopically-controlled partial inferior turbinectomy technique using a power microcutting instrument is fast, effective and welltolerated, with extremely low morbidity. It was hoped that preservation of the turbinate will allow more physiologic airflow distribution within the nasal passages [21] .This instrument can be used on the external turbinate surface as well as intra-turbinally, often in combination with the nasal endoscopes. Intraturbinal surgery has an advantage of not damaging the mucosa [22] . The intraturbinal excision method was adopted in present study to avoid mucosal injury thus minimising the chances of synechia formation. That is why problem of adhesion formation was minimal (2 cases). However, no similar problem was noted in RF group. The main disadvantage of this MD is cost and the tip is frequently get obstructed due to small diameter lumen of MD when used intraturbinally and can bring about the prolonged operating time [22] .
The advantage of RF surgery is that a lower temperature is required to ablate the tissue than electrocautery or laser surgery. Temperature of the target is localized and ranges from 60 to 90°C, with limited heat dissipation and thus minimise the damage to adjacent tissues. Cell death occurs when temperature reach 49.5°C. Temperature induced by electrocautery and laser surgery are significantly higher (750-900°C) than that required for cell death and this results in significant heat propagation. RF is considered to be more accurate, with minimal injury to collateral tissue [22] [23] [24] .
In group MD, nasal obstruction, rhinorrhea, sneezing and itching were significantly improved during our follow up period (up to 6 months) postoperatively compared to their preoperative levels (p \ 0.05). Although all preoperative symptoms were significantly improved up to 6 months postoperatively in group RF similar to group MD, but there were three cases of recurrence at 6th months of postoperative period in group RF with (p \ 0.08) statistically not quit significant. This result could be explained by the fact that thermal injury and fibrosis or shrinkage of the submucosal turbinate tissue, especially the anterior head of inferior turbinate, could be insufficient in patients with prolonged hypertrophy, leading to unsatisfactory volume reduction in RF as described by Lee and Lee [22] . As the MD provides real-time suction with ability to remove submucosal tissues better than RF, including reducing the number of inflammatory cells and damage to the postnasal nerve [25] . It is reasonable to state that Group MD improved patients' long-term symptoms more effectively than group RF [26] .
In group MD, there was some accidental mucosal tear leading to post operative complication like post operative bleeding, synachea or mucosal adhesion, but there was no statistically significant difference.
Surgery is more invasive than the medical treatment, it is more important that surgery results in sustained improvements in the patient's quality of life. Thus, we compared the long-term efficacies of the two techniques (RF and MD) for the treatment of inferior turbinate hypertrophy. The long-term relief of nasal obstruction and reduction of mucosal volume of the anterior head is more effective when MD is used.
We recommend that MD assisted inferior turbinoplasty under local anaesthesia in cases of chronic nasal obstruction due to inferior turbinate hypertrophy in view of long term symptoms relief and lesser recurrence.
